bromide (2) . The overall yield of paromamine from 2-deoxystreptamine is 37 %.
Paromamine1>2) is a common and antibacterial moiety of paromomycin I and II, and kanamycin C, and was recently isolated3) from a crude kanamycin-complex. The synthesis4) had already been achieved in our laboratory through the condensation of bis-N,N/-(2,4-dinitrophenyl)-2-deoxystreptamine with 3,4,6-tri-O-acetyl-2-deoxy-2-(2,4-dinitroanilino)-^-D-glucopyranosyl bromide. This paper describes an improved synthesis of paromamine (7), its position isomer (8) being also described. respectively. An alternative procedure, which did not involve the isolation of the totally acetylated product, gave a high yield (96 %) of 7.
The synthetic glycoside 7 showed IR and NMR spectra and optical rotation identical to those of natural paromamine: however, the IR spectra of 7 and 8 were almost indistinguishable and their NMR spectra also were quite similar except for the Table   1 . Antibacterial activity of synthetic paromamine (7) agreed with that of natural paromamine. The 6-O-isomer (8) showed no activity against the organisms tested.
This observation is compatible with the previous observation^that 6-O-(6-amino-6-deoxy-#-D-glucopyranosyl)-2-deoxystreptamine has no antibacterial activity.
Experimental
The NMRspectra were measured with a Varian A-60D spectrometer. TMSwas used as internal standard except that DSS was used in D2Osolution. Thin-layer chromatography (TLC) was carried out on microscope slides coated with silica gel. Paper chromatography was performed on Toyo Roshi No. 50 paper with 1-butanol-pyridine-water-acetic acid (6:4:3:1) and the spots were visualized with 0.5% ninhydrin in pyridine. Racemic Mono-O-cyclohexylidene-N,Nr-diethoxycarbonyl-2-deoxystreptamine (1). To a solution of N,N'-diethoxycarbonyl-2-deoxystreptamine5) (4.62 g) in dry DMF(dried over CaH2, 56 ml), anhydrous />-toluenesulfonic acid (dehydrated in vacuo at 90°C for 3 hours, 520 mg) and dry 1,1-dimethoxycyclohexane (10.8 ml) were added and the solution was stirred at 50°C (bath temperature) in vacuo (35 Torr) for 1.5hour. Evaporation of the solution followed by azeotropic evaporation with toluene gave a solid. Saturated barium hydroxide prepared Drierite (420mg), mercuric cyanide (dried in vacuo at 110°C, 410mg) and 3,4, 6-tri-O-acetyl-N-^-methoxybenzylidene-^-D-glucosaminyl bromide7) (423 mg, 0.87 mmol) were added and the mixture was stirred at room temperature for 5 hours. Evaporation gave a syrup, which was dissolved in chloroform and the solution was washed with sodium hydrogen carbonate solution and with water, dried over anhydroussodiumsulfate and evoporated to give a pale-yellow syrup. On TLC with benzene-ethanol (25: 1), it showed two spots, Rf 0.5 and 0.4. Column chromatography with silica gel (110g) and ether-chloroform 
. To a solution of 3 (500mg) in methanol (1.0ml), 50% acetic acid (2.5ml) was added and the solution was heated in a boiling water bath for 1 hour. The solution was evaporated to give a syrup, which was dissolved in ethanol containing a small amount of hydrochloric acid.
To the solution was added a large amount of ether, and the resulting precipitate was washed with ether-ethyl acetate (1: 1) to give a solid (323mg). On TLC with benzene-ethanol (2: 1), it gave a spot ofRf0.50 accompanied by another of Rf 0.55. The solid (300mg) was allowed to react with acetic anhydride in pyridine for 30 hours. Evaporation gave a syrup, which was dissolved in chloroform. The solution was washed successively with potassium hydrogen sulfate solution, sodium hydrogen carbonate solution and water, dried over anhydrous sodium sulfate and evaporated to give a syrup. evaporation with water gave a solid, which was dissolved in water. After removal of insoluble matter, the solution was evaporated to give a syrup. Addition of acetone gave a solid (54mg). An aqueous solution of the solid was charged on a column of CMSephadex C-25 (NH4+ form) and, after washing with water (100 ml) to remove accompanying hydrazine, elution was first effected with 0.03N ammoniato give a partially de acetylated B) From 3. To a solution of 3 (662mg) in methanol (lml), 50% acetic acid (3.3ml) was added and the solution was heated in a boiling water bath for 1 hour. Evaporation of the solution gave a syrup, which was dissolved in ethanol. To the solution, ether was.
added and the resulting precipitate was heated with 80 % hydrazine hydrate (70ml) in a sealed tube at 160°C for 30 hours. Subsequent treatment followed as in A) to give:
paromamine, 260mg (96 %), [>]2D°+103°{c 1, water).
6-O-aMD-Glucosaminyl-2-deoxystreptamine (8).
Compound 6 was treated like in A) above to give 8 in a yield of 70%; [^]|?+102o (c ** Although the value is a little smaller than that reported1) (+114°), a specimen of purified natural paromamine also showed the same value as the synthetic specimen. 
